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(54) FORMATION METHOD OF SILICON THIN FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a silicon thin film 
formation method by the CVD method for eliminating the 
need for a patterning process after a thin film is formed. 
SOLUTION: Patterns 30a and 30b made of a 
monomolecular film are formed on a liquid arrangement 
surface 81 of a first substrate 8 and on a thin film 
formation surface 71 of a second substrate 7 using 
(tridecafluoro-1, 1,2,2- tetrahydro)octyl-triethoxirane. A 
liquid drop 5 made of cyclosilane is arranged at an ^gg£ 
opening 31 of the monomolecular film patterns 30a of 
the first substrate 8. Both the substrates 7 and 8 are 
arranged in parallel with a specific interval, and the 
positions of the openings 31 are mated. While a nitrogen 
gas is allowed to flow between both the substrates 7 and 
8, the second substrate 7 is heated to 450° C for 
retaining for 10 minutes. As a result the liquid drop 5 is t$l 
vaporized and is supplied into the opening 31 of the 
second substrate 7, thus forming a silicon thin film 50. 
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(54) FORMATION METHOD OF SILICON THIN FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a silicon thin 
film formation method by the CVD method for eliminating 
the need for a patterning process after a thin film is 
formed. 

SOLUTION: Patterns 30a and 30b made of a 
monomolecular film are formed on a liquid arrangement 
surface 81 of a first substrate 8 and on a thin film 
formation surface 71 of a second substrate 7 using 
(tridecafluoro-1, 1,2,2- tetrahydro)octyl-triethoxirane. A 
liquid drop 5 made of cyclosilane is arranged at an 
opening 31 of the monomolecular film patterns 30a of 
the first substrate 8. Both the substrates 7 and 8 are 
arranged in parallel with a specific interval, and the 
positions of the openings 31 are mated. While a nitrogen 



<b> 




1 



31^3 31^6 



\227ZZZZ2r* 



^9 




•—Nr. 



r 



gas is allowed to flow between both the substrates 7 and 8, the second substrate 7 is heated 
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to 450°C for retaining for 10 minutes. As a result, the liquid drop 5 is vaporized and is supplied 
kiQ^ the opening 31 of the second substrate 7, thus forming a silicon thin film 50. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The formation approach of the silicon thin film characterized by arranging the liquid 
containing the silicon compound which becomes the part or two or more parts on a substrate from the 
annular silane which consists of silicon and hydrogen, and/or its derivative, making a silicon compound 
evaporate from this liquid, supplying a thin film forming face, and forming a silicon thin film by the 
chemical-vapor-deposition method. 

[Claim 2] The formation approach of the silicon thin film according to claim 1 using the solution which 
the cyclo PENTA silane and/or the silyl cyclo PENTA silane are dissolving in the organic solvent as a 
liquid containing a silicon compound. 

[Claim 3] A thin film forming face is the formation approach of the silicon thin film according to claim 
1 or 2 which is the liquid arrangement side of said substrate. 

[Claim 4] The formation approach of the silicon thin film according to claim 1 or 2 which is made to 
evaporate a silicon compound from the liquid which the liquid arrangement side of the 1st substrate and 
the thin film forming face of the 2nd substrate were made to counter, has arranged the 1st substrate 
which arranges a liquid, and the 2nd substrate which forms a thin film, and has been arranged at the part 
or two or more parts on the 1st substrate, and is supplied to the thin film forming face of the 2nd 
substrate. 

[Claim 5] The formation approach of a silicon thin film according to claim 4 of heating the 2nd substrate 
so that it may become the temperature into which a thin film forming face can disassemble the 
evaporation object of a silicon compound, and heating the 1st substrate to the temperature which a 
silicon compound evaporates from said liquid with the heat emitted from the 2nd substrate by this 
heating. 

[Claim 6] The formation approach of a silicon thin film given in claim 1 to which selective growth of 
the silicon thin film is carried out by forming an activity field and an inactive field in a thin film forming 
face to chemical vapor deposition before performing a liquid arrangement process thru/or any 1 term of 
5. 

[Claim 7] To the thin film forming face in which hydroxyl exists, it is a general formula RSiX3 (R). The 
fluoro alkyl group by which the hydrogen by the side of the end of an alkyl group is permuted with the 
fluorine, After X forms the self-organizing film using the silane derivative expressed with an alkoxy 
group or a halogen radical, By performing UV irradiation which minded [ this / self-organizing ] the 
photo mask, or electron beam irradiation to a required part, and removing the self-organizing film of the 
part made into an activity field to chemical vapor deposition The formation approach of the silicon thin 
film according to claim 6 which forms an activity field and an inactive field to chemical vapor 
deposition. 

[Claim 8] The formation approach of a silicon thin film given in claim 1 which performs the mixed gas 
of inert gas, hydrogen gas, or inert gas and hydrogen gas for the evaporation process of a silicon 
compound to parallel with a sink with the liquid arrangement side of a substrate thru/or any 1 term of 7. 
[Claim 9] A liquid arrangement process is the formation approach of a silicon thin film given in claim 1 
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performed by the ink jet method thru/or any 1 term of 8. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention — chemical vapor deposition (CVD) - it is related with the 

approach of forming a silicon thin film by law. 

[0002] 

[Description of the Prior Art] the former — production processes, such as an integrated circuit and a thin 
film transistor, - mono-silane gas and disilane gas - using -- chemical vapor deposition (CVD) 
forming a silicon thin film by law is performed. Usually, a polish recon thin film is formed by the heat 
CVD method, and the amorphous silicon thin film is formed by the plasma-CVD method. And in order 
to obtain the silicon thin film of a predetermined pattern, after forming a silicon thin film all over a 
substrate, the patterning process which removes an unnecessary part by the photolithography and 
etching using a resist is performed. 

[0003] However, there are the following troubles in the approach of forming a silicon thin film pattern at 
the above-mentioned membrane formation process and above-mentioned patterning process by the CVD 
method. ** In order to use gas silicon hydride with high toxicity and reactivity, a pressurized container 
and vacuum devices are required. ** A RF generator, vacuum devices, etc. especially complicated by 
the plasma-CVD method and expensive are required. ** A patterning process has a complicated process, 
and is low, and a lot of trash, such as a resist and an etching reagent, generates it. [ of the utilization ratio 
of a raw material ] ** A CVD system is expensive, and in order that it may moreover consume great 
energy in a vacuum system or a plasma system, its membrane formation cost is high. 
[0004] On the other hand, the approach of forming a silicon thin film, without using vacuum devices in 
recent years is proposed. For example, after applying the solution of the polysilane containing an alkyl 
group on a substrate, the method of pyrolyzing polysilane and separating the silicon film is indicated by 
the publication-number No. 237927 [ nine to ] official report. However, by this approach, since the 
carbon which constitutes the polysilane of a raw material remains in a silicon thin film, there is a 
problem that the silicon thin film excellent in the electrical property is not obtained. 
[0005] On the other hand, the approach of forming the silicon film in the film forming face of both the 
1st silicon **** organizer and the 2nd silicon **** organizer at once is indicated by JP,2000-12465,A 
by making mutual film forming faces counter and arranging the 1st silicon **** organizer by which the 
liquid raw material was applied to the film forming face, and the 2nd silicon **** organizer. The 
liquefied object of a silane expressed with general formula Sin H2n+2 or Sin H2n (3<=n<=7) which is 
the silicon compound which does not contain carbon as a liquid raw material is used. 
[0006] By this approach, the silicon film is formed in the film forming face of the 1st silicon **** 
organizer by the decomposition reaction of the liquid raw material applied, and it is indicated by the film 
forming face of the 2nd silicon **** organizer that the silicon film is formed by the decomposition 
reaction of the evaporation object of the liquid raw material on the film forming face of the 1st silicon 
**** organizer. 
[0007] 
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[Problem(s) to be Solved by the Invention] however, the above — also by the approach given in which 
official report, in order to obtain the silicon thin film of a predetermined pattern, it is necessary to 
perform a patterning process after thin film formation This invention is made paying attention to the 
trouble of such a conventional technique, and makes it a technical problem to offer the approach of 
forming a silicon thin film in some substrates with a little raw material liquid, and the approach by 
which the silicon thin film of a predetermined pattern is obtained even if it does not perform a patterning 
process after thin film formation further in the approach the vacuum devices using a raw material liquid 
form a silicon thin film with an unnecessary CVD method. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention arranges the liquid containing the silicon compound which consists of an annular silane 
constituted from silicon and hydrogen by the part or two or more parts on a substrate, and/or its 
derivative, a silicon compound is made to evaporate from this liquid, a thin film forming face is 
supplied, and the formation approach of the silicon thin film characterized by forming a silicon thin film 
by the chemical-vapor-deposition method is offered. 

[0009] According to this approach, a silicon thin film can be partially formed in a thin film forming face 
(a near liquid arrangement location). Moreover, a silicon thin film is formed only a component 
formation field and near the thin film forming face by carrying out the arrangement location of said 
liquid only near the component formation field of a thin film forming face. Therefore, even when 
forming a silicon thin film only in the pole of the substrate of a large area part, the amount of the thin 
film raw material used can be made into pole small quantity. 

[0010] As said usable silicon compound (the annular silane which consists of silicon and hydrogen, 
and/or its derivative), by the approach of this invention A cyclo PENTA silane, a silyl cyclo PENTA 
silane, a cyclohexa silane, A silyl cyclohexa silane, cyclo hepta-silane, 1, and T-bis-cyclo swine silane, 
A - bis-cyclo PENTA silane, and 1 and 1 '1, l f -bis-cyclohexa silane, - bis-cyclo hepta-silane, and 1 and 1 
■1, l'-cyclo swine silyl SHIKUROPENTASHIRAN, A - cyclo BUTASHIRIRU cyclohexa run, and 1 
and 1 '1, l'-cyclo BUTASHIRIRUSHIKURO hepta-silane, A - cyclo PENTASHIRIRU cyclohexa 
silane, and 1 and 1 '1, l ? -cyclo PENTASHIRIRUSHIKURO hepta-red sandal tree, 1 and 1 '-cyclohexa 
silyl cyclo HEPUTASHIRAN, a spiro [2, 2] PENTA silane, A spiro [3, 3] hepta-silane, a spiro [4, 4] 
nona silane, a spiro [4, 5] deca silane, a spiro [4, 6] undeca silane, a spiro [5, 5] undeca silane, a spiro [5, 
6] dodeca silane, a spiro [6, 6] trideca silane, etc. are mentioned. 

[001 1] It is desirable to use the solution which the silyl cyclo PENTA silane expressed with the cyclo 
PENTA silane and/or the following chemical formula (2) which are expressed with the following 
chemical formula (1) as a liquid containing the silicon compound used in the approach of this invention 
is dissolving in the organic solvent. 
[0012] 
[Formula 1] 

Si / 3 
/ SiH 2 / ^SiH 

H 2 Si | H 2 Si | 

(1) (2) 

[0013] In the approach of this invention, a silicon thin film can be formed in this substrate by the 
approach of this invention only using the substrate which forms a silicon thin film by making a thin film 
forming face into the liquid arrangement side of said substrate, without using the substrate of the dummy 
for liquid arrangement. In the approach of this invention, the 1st substrate which arranges a liquid, and 
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the 2nd substrate which forms a thin film By making a silicon compound evaporate from the liquid 
which the liquid arrangement side of the 1st substrate and the thin film forming face of the 2nd substrate 
were made to counter, has arranged, and has been arranged at the part or two or more parts on the 1st 
substrate, and supplying the thin film forming face of the 2nd substrate A silicon thin film can be formed 
in the liquid arrangement part of the 1 st substrate, and the part of the thin film forming face of the 2nd 
substrate which counters. 

[0014] In the approach using these two substrates, the cost concerning the approach using two substrates 
can be reduced by heating the 2nd substrate so that a thin film forming face may become the temperature 
which can disassemble the evaporation object of a silicon compound, and heating to the temperature to 
which it is the heat emitted from the 2nd substrate by this heating, and a silicon compound evaporates 
the 1st substrate from said liquid. 

[0015] In the approach of this invention, before performing a liquid arrangement process, it is desirable 
by forming an activity field and an inactive field in a thin film forming face to chemical vapor 
deposition to carry out selective growth of the silicon thin film. As opposed to chemical vapor 
deposition formation of an activity field and an inactive field To the thin film forming face in which 
hydroxyl (OH radical) exists, it is a general formula RSiX3 (R). The fluoro alkyl group by which the 
hydrogen by the side of the end of an alkyl group is permuted with the fluorine, After forming the self- 
organizing film using the silane derivative which X is the radical which is hydrolyzed and can turn into 
an OH radical, and is expressed with an alkoxy group or a halogen radical, It is desirable to perform UV 
irradiation which minded [ this / self-organizing ] the photo mask, or electron beam irradiation to a 
required part, and to carry out by removing the self-organizing film of the part made into an activity 
field to chemical vapor deposition. Thereby, the silicon thin film of a predetermined pattern can be 
obtained, without performing the patterning process after thin film formation. 

[0016] In this invention, the "self-organizing film" is a monomolecular film which said functional group 
adsorbed at the film forming face, combined with the configuration atom of a film forming face, turned 
the straight chain molecule outside, and was formed by making the compound with which the functional 
group in which the configuration atom of a film forming face and association are possible is combined 
with the straight chain molecule coexist with a film forming face in the state of a gas or a liquid. Since 
this monomolecular film is formed of the spontaneous chemisorption over the film forming face of a 
compound, it is called the self-organizing film. 

[0017] In addition, the self-organizing film is indicated by chapter 3 of "An Introduction to Ultrathin 
Organic Film fromLangmuir-Blodgett to Self-Assembly" (Academic Press Inc.Boston, 1991) of 
A.Ulman work at the detail. 

[0018] If a gas or said silane derivative (RSiX3) of a liquid is made to live together in the thin film 
forming face in which hydroxyl exists, first, it will hydrolyze with the moisture in air and X will serve as 
fluoro alkylsilanol (RSi3 (OH)). Siloxane association arises by the dehydration of the hydroxyl of this 
silanol, and the hydroxyl of a film forming face, and the monomolecular film (self-organizing film) 
which turned the fluoro alkyl group (R) outside is formed in a film forming face. The front face of this 
self-organizing film will be in an inactive condition (surface energy is low and it is the condition that 
reactivity is low) by existence of a fluoro alkyl group. 

[0019] General formula RSiX3 As a silane derivative expressed DESHIRU-triethoxysilane, (Heptadeca 
fluoro - 1, 1, 2, and 2-tetrahydro) DESHIRU-trimethoxysilane, (Heptadeca fluoro - 1, 1, 2, and 2- 
tetrahydro) (Trideca fluoro - 1, 1, 2, and 2-tetrahydro) octyl-trimethoxysilane and octyl (trideca fluoro - 
1, 1, 2, and 2-tetrahydro)-TORIE - an ibis - it is desirable to use fluoro alkyl alkoxysilane, such as a 
gardenia fruit silane. 

[0020] Therefore, the part of the thin film forming face from which the self-organizing film was 
removed by the above-mentioned approach serves as an activity field to chemical vapor deposition, and 
the part in which the self-organizing film of a thin film forming face remains serves as an inactive field 
to chemical vapor deposition. In the approach of this invention, it is desirable to perform the mixed gas 
of inert gas, hydrogen gas (nitrogen gas etc.), or inert gas and hydrogen gas for the evaporation process 
of a silicon compound to parallel with a sink with the liquid arrangement side of a substrate. When this 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/6/2004 



Page 4 of 6 



arranges a liquid to the substrate side which forms a silicon thin film, the evaporation object from the 
arranged liquid can be made to go to the perimeter of a liquid arrangement location easily. Two 
substrates are used, and when making the evaporation object from the liquid arranged at the 1st substrate 
face to the 2nd substrate, the amount of the evaporation object which faces to the 2nd substrate can be 
controlled. Thereby, the thickness of the silicon thin film formed is controllable. 
[0021] As for a liquid arrangement process, in the approach of this invention, it is desirable to carry out 
by the ink jet method. In the approach of this invention, a silicon (Si) wafer, a quartz plate, a glass plate, 
plastic film, a metal plate, etc. are mentioned as a substrate (the substrate with which both liquid 
arrangement and thin film formation are made, the 1st substrate with which only liquid arrangement is 
made, the 2nd substrate with which only thin film formation is made). That by which the semi- 
conductor film, a metal membrane, a dielectric film, the organic film, etc. are formed in the front face of 
these substrates may be used as a substrate. 
[0022] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained. The 1st 
operation gestalt of the approach of this invention is explained using drawing 1 . First, ultraviolet rays 
were irradiated at the thin film forming face 1 1 of a glass substrate 1, and the thin film forming face 1 1 
was cleaned. The exposure conditions of ultraviolet rays were made into the wavelength of 172nm of 
ultraviolet rays, illuminance 10 mW/cm2, and irradiation time 10 minutes. Thereby, the thin film 
forming face 1 1 of a glass substrate 1 will be in the condition that hydroxyl exists in the whole surface. 
[0023] Next, the container without the lid which put in the glass substrate 1 of this condition in a closed 
space, and put in 0.5ml (it calls "FAS [13 ]" hereafter.) of liquefied (trideca fluoro - 1, 1, 2, and 2- 
tetrahydro) octyl-triethoxysilane in this closed space was placed, and it was left at the room temperature 
for 48 hours, a chemical formula (rational formula) FAS [13 ] - CF3 5 (CF2) 2 (CH2) Si (OC two H5)3 
it is . 

[0024] Thereby, the inside of a closed space became the ambient atmosphere FAS [13 ] evaporated out 
of the container, and siloxane association produced it by the dehydration of the hydroxyl of the silanol 
which the ethoxy radical FAS [13 ] was hydrolyzed and was produced, and the hydroxyl of the thin film 
forming face 1 1 of a glass substrate 1. Consequently, all over the thin film forming face 1 1 of the glass 
substrate 1 taken out after 48-hour neglect, after the fluoro alkyl group (CF3 5 (CF2) 2 (CH2)-) had been 
outside suitable, the monomolecular film (self-organizing film) 30 was formed. Therefore, the front face 
of this monomolecular film 30 is in the inactive condition to chemical vapor deposition. Drawing 1 (a) 
shows this condition. 

[0025] Next, as shown in drawing 1 (b), the photo mask 6 with which the pattern called Rhine and the 
tooth space where the linear ultraviolet-rays electric shielding section 61 and the linear ultraviolet-rays 
transparency section 62 have been arranged by turns is formed was prepared, and ultraviolet rays 2 were 
irradiated through this photo mask 6 at the monomolecular film 30. The exposure conditions of 
ultraviolet rays were made into the wavelength of 172nm of ultraviolet rays, illuminance 10 mW/cm2, 
and irradiation time 10 minutes. Moreover, Rhine of a photo mask 6 and the Rhine width of face (width 
of face of the line which makes the ultraviolet-rays electric shielding section 61) of a tooth space set to 
20 micrometers 30 micrometers and Rhine spacing (width of face of the line which makes the 
ultraviolet-rays transparency section 62). The photo mask 6 was produced by forming a chromium 
pattern in a quartz substrate. Ultraviolet-rays permeability with a wavelength [ of this quartz substrate ] 
of 172nm is about 60%. 

[0026] The part arranged just under the ultraviolet-rays transparency section 62 of a monomolecular film 
30 was removed by this, and monomolecular-film pattern 30a which has the linear opening 3 1 was 
formed in the thin film forming face 1 1 of a glass substrate 1. Drawing 1 (c) shows this condition. The 
thin film forming face 1 1 of a glass substrate 1 is exposed to the opening 31 of this monomolecular-film 
pattern 30a. Hydroxyl exists in this exposure 1 la, and this exposure 1 la is in an activity condition to 
chemical vapor deposition. Moreover, the part (front face of monomolecular-film pattern 30a) in which 
the monomolecular film of the thin film forming face 1 1 remains is in an inactive condition to chemical 
vapor deposition. Therefore, the activity field and the inactive field were formed in the thin film forming 
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face 1 1 of a glass substrate 1 to chemical vapor deposition of this monomolecular-film pattern 30a. 
[0027] Next, the solution (this solution is hereafter called a "cyclo silane solution".) in which cyclo 
PENT A silane 8g and silyl cyclo PENT A silane lg were dissolved was prepared for toluene lOOg as a 
raw material liquid. Next, the glass substrate 1 with which monomolecular-film pattern 30a was formed 
has been arranged in nitrogen-gas-atmosphere mind, the cyclo silane solution was alternately breathed 
out by the ink jet method to much openings 31 of monomolecular-film pattern 30a, and the drop 5 has 
been arranged. Drawing 1 (d) shows this condition. 

[0028] Next, in this condition, in parallel with the thin film forming face (it is also a liquid arrangement 
side) 1 1 of a glass substrate 1, the glass substrate 1 was heated at 350 degrees C with the sink, and 
nitrogen gas was held for 10 minutes. A part of drop 5 which consists of a cyclo silane solution 
evaporated by this, it became a gas-like cyclo PENTA silane and a silyl cyclo PENTA silane, and this 
gas was supplied in the opening 31 by which the drop 5 of monomolecular-film pattern 30a is not 
arranged. And this gas was decomposed by heat, silicon accumulated in said opening 31, and as shown 
in drawing 1 (e), the silicon thin film 50 was formed in said opening 31. The silicon thin film 50 was not 
formed in the front face (monomolecular-film residual section) of monomolecular-film pattern 30a. The 
thickness of the silicon thin film 50 was 20nm. 

[0029] In addition, within the opening 31 by which the drop 5 has been arranged, the pyrolysis of the 
cyclo PENTA silane in the cyclo silane solution which was not evaporated and the silyl cyclo PENTA 
silane was carried out, and the silicon film 51 whose thickness is 50nm was formed. The 2nd operation 
gestalt of the approach of this invention is explained using drawing 2 . Two glass substrates 7 and 8 
were prepared and the patterns 30a and 30b which use that it is [13 ] FAS and consist of a 
monomolecular film (self-organizing film) by the same approach as the 1st operation gestalt were 
formed in one field of both glass substrates. That is, when the liquid arrangement side 81 of the 1st 
substrate 8 and the thin film forming face 71 of the 2nd substrate 7 were made to face, respectively, the 
monomolecular-film patterns 30a and 30b used as the same configuration were formed. 
[0030] However, as a photo mask, the circular ultraviolet-rays transparency section with a diameter of 
50 micrometers used what is arranged in the shape of a grid in 5mm pitch. Therefore, the circular 
opening 31 is the configuration in which the monomolecular-film patterns 30a and 30b were also 
arranged in the shape of a grid. Moreover, the mark for alignment was formed in the four corners of a 
photo mask, and these marks were imprinted to the monomolecular-film patterns 30a and 30b. 
[0031] Next, it placed by turning up the field (liquid arrangement side) 81 where monomolecular-film 
pattern 30a is formed in nitrogen-gas-atmosphere mind in the 1st substrate 8, and in all the openings 31 
of monomolecular-film pattern 30a, the same liquid (cyclo silane solution) as the 1st operation gestalt 
was breathed out by the ink jet method, and the drop 5 has been arranged. Next, the thin film forming 
face 71 in which monomolecular-film pattern 30b is formed in the 2nd substrate 7 was turned to the 
bottom, predetermined spacing (for example, 1mm) was opened above the 1st substrate 8, and it has 
arranged in parallel. The mark for alignment currently formed in the monomolecular-film patterns 30a 
and 30b of each substrates 8 and 7 in the case of this arrangement was doubled, and the opening 31 
which the thin film forming face 71 of monomolecular-film pattern 30b of the 2nd substrate 7 has 
exposed, and the opening 31 by which the drop 5 of monomolecular-film pattern 30a of the 1st substrate 
8 is arranged were made consistent. Drawing 2 (a) shows this condition. 

[0032] Next, as shown in drawing 2 (b), it was in this condition, and among both the substrates 7 and 8, 
nitrogen gas was heated to a substrate side and parallel, the 2nd substrate 7 was heated at 450 degrees C 
with the sink, and it held for 10 minutes. Thereby, the 1st substrate 8 is indirectly heated with the heat 
emitted from the 2nd substrate 7, and a part evaporates it from the drop 5 which consists of a cyclo 
silane solution on the 1st substrate 8, and it is supplied in the opening 31 of monomolecular-film pattern 
30b of the 2nd substrate 7. 

[0033] Consequently, it was decomposed by heat and silicon deposited the gas-like cyclo PENTA silane 
and silyl cyclo PENTA silane which were evaporated from the drop 5 in the opening 31 of 
monomolecular-film pattern 30b of the 2nd substrate 7, and as shown in drawing 2 (c), the silicon thin 
film 50 was formed in this opening 31. The silicon thin film 50 was not formed in the front face 
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(monomolecular-film residual section) of monomolecular-film pattern 30b. The thickness of the silicon 
thin film 50 was 50nm. 

[0034] In addition, although the temperature of the drop 5 in the opening 3 1 of the 1st substrate 8 did not 
reach the decomposition temperature of a cyclo PENTA silane and a silyl cyclo PENTA silane, all the 
solvents of a cyclo silane solution evaporated. Therefore, in the opening 31 of the 1st substrate 8, the 
oily matter 53 which consists of the cyclo PENTA silane and silyl cyclo PENTA silane which were not 
evaporated from a drop 5 remained. 

[0035] As mentioned above, according to the approach of the operation gestalt of the 1st and 2, a silicon 
thin film can be easily formed in some substrates with a C VD method with a little raw material liquid by 
arranging a cyclo silane solution partially and making it evaporate on a substrate. Moreover, since the 
liquid is arranged by the ink jet method, easy moreover, precision is improved by arrangement of a 
liquid. Furthermore, since a monomolecular-film pattern is formed in a thin film forming face and 
selective growth of the silicon thin film is carried out to opening of a monomolecular-film pattern before 
arranging a cyclo silane solution, a silicon thin film pattern can be obtained, without performing the 
patterning process after thin film formation. 

[0036] Since according to the approach of the 2nd operation gestalt opposite arrangement of the two 
substrates 7 and 8 is carried out and the evaporation object from each drop 5 is made to go to each 
opening 31 of monomolecular-film pattern 30b especially, as compared with the approach of the 1st 
operation gestalt, the homogeneity of the thickness within one opening 31 and the homogeneity of the 
thickness between two or more openings 31 become high. Moreover, since the arrangement field 
(opening 31) of a drop was formed in the liquid arrangement side 81 and the drop 5 is arranged in each 
opening 31 by forming monomolecular-film pattern 30a also in the 1st substrate 8, as compared with the 
case where such a field is not formed, the amount of the raw material used can be lessened more. 
Moreover, location precision of drop arrangement can be made high. 

[0037] Furthermore, only the 2nd substrate 7 is heated directly, and with the heat emitted from this 2nd 
substrate 7, since the 1st substrate 8 is heated indirectly, the cost concerning heating can be reduced. 
[0038] 

[Effect of the Invention] As explained above, according to the approach of this invention, a silicon thin 
film can be formed in some substrates with a little raw material liquid. Especially, according to the 
approach of claim 7, the silicon thin film of a predetermined pattern can be obtained, without performing 
the patterning process after silicon thin film formation. 

[0039] Especially, according to the approach of claim 9, precision is simply improved by arrangement of 
a liquid. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining the approach of the 1st operation gestalt of this invention. 
[Drawing 2] It is drawing explaining the approach of the 2nd operation gestalt of this invention. 
[Description of Notations] 

I Glass Substrate 

I I Thin Film Forming Face 

1 la The exposure of a thin film forming face 

2 Ultraviolet Rays 

30 Monomolecular Film (Self-organizing Film) 
30a Monomolecular-film pattern 

30b Monomolecular-film pattern 

31 Opening 

5 Drop 

50 Silicon Thin Film 

51 Silicon Film 
53 Oily Matter 

6 Photo Mask 

61 Ultraviolet-Rays Electric Shielding Section 

62 Ultraviolet-Rays Transparency Section 

7 Glass Substrate (2nd Substrate) 

8 Glass Substrate (1st Substrate) 
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[Drawing 1] 
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